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(57) Abstract: When communicating an acoustic 
signal packet via an IP communication network, 
data corresponding to an acoustic signal (acoustic 
signal-corresponding data) is built in a packet different 
from the acoustic signal and transmitted. However, 
conventionally it is necessary to decide in advance in 
which packet the acoustic signal is built in and it has 
been impossible to perform dynamic modification. 
In this invention, a delay amount of the acoustic 
signal -corresponding data for the acoustic signal is built 
in the acoustic signal packet as delay amount control 
information. Moreover, the number of packets which 
have lost the communication network state in the burst 
loss detects fluctuation and acquires the number of 
packets to be accumulated at the reception side and the 
delay amount. 
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[0002] ^^ft-^^^V^:^— (Voice over) IP i^^^—^^hy^ h=i/V) fi^W^f Uffl bT 

^^m'B-mmn 1 2-e^^^-^^5/b K^mvxipm^n^^i^ t-r^^-^^^yhmmm 1 3 

mi^x<>x\t.mmm(Dm^K^\, ^x^^^r^yh^::^ m^) ^a^^c. ^ti^x^^xn^^ 
^^mmti^t\^^oti^aM'^w^mt^j:ox\^^^o -r^^^— ^5/b/c&^<^-<;^ 

mm(Dmmmimi^^(Dmm^mmxh^o 
[0003] ^^x\ ^^m^^^<^yhmmmxmmir^m^ia'i:. ^^^^yvn^^i^-y—jv:^ 

uxm^^m^^^^mxw&\^x%'m'^i^m-mm\^hf\j^o mm^. m^wc^ 
K.hri. ^^^<^yHm22x^^m^-^::'i^—j>>tm-fH^-m(Dmm::^tiz.m. 
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[0004] iii3{*. Biit^*5(t^#mt-^^ft§i5i4(D— is6^/^«^#!i-efe§o ^<^^yhmmm 

^^—/i^?i>h(DiXm^ts:::ffmtl.Xl-i. ##fF:Scmi K^i-:)?mii^X<^htiX\^ >§o 
[0005] Ei4(^. ##fF:^cml^-^i-;^&-etifflv^^>tL-cv^;5. —m^^£^<^yhti::^=i:y-> 

^ryhT^:^^^h<>fcm^l^h^^^iyh^:^=i:y-^—/^?i>'h(D^m'^X-oX^^m^ 

n^^mvmu y^—-^n(Dm.mi^^'omi^fciii°^y^^M^mi(^yi^—j^(DM^i^^.^ 

^^-eM-<S (|2r^3B~3D)o 
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5L(5XL/4)<DEr^4A(D^?1^^^!9t±iU ltV^;ft-f o-f ^>Lfc4B, 4C, 4D(D 

;ftv^/^:^e). m/^'9i2:rBi4AB, 4BC, 4CD^s-trt§„ ^;rib(^M^.e«9§P5>}^ . mK.itm 

t^m^Mmwi^HC IE:r^4C#J(D^?F^tcm^lM^W2^mc-C;^P#-t-5r^;tcJ:«9 

[0007] ^N°^5/hn>^(Z)^^i-^Mfts^-e##fF^mi Kmir:}jm^mm vrzM^(D^ 

irf£ih^m^l'£y^—-^M^^20Vm(Dt^K^<^)yh-^^2^3:7U—J^}^±mm^X 

[0008] tijtsmffii<^i^H{*. ##ff^mit-^-r;^?i^5i:i;^:7i/— 

x\^^^^tiz:mmir^o m^. '^^tm'^(Dmwi^7&(Dm'^icm^^\^—j>>x:7u— 
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##f^JCfi^l : ITU-T Recommendation G.711 Appendix I, "A high quality 
low-complexity algorithm for packet loss concealment with G.711",pp.l-18, 1999. 

\^iSi1r^^<^^yhm^(D—mB&", m^ff #Mft^^lfeB, V0I.J86-B, No. 12, 
pp.2551-2560, 2003. 

[0010] ^<^yvny^(D^^'r^mmnmK^\^x^ ^mf^xmiK^'r:^m(D^^^^yYn 
—j>.x^<^yh^:y^tmmjkM^(Dn^^nm^^ e mx^^^o 
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[0011] ^(D^Bj^fi^tv^cDPo^M^^^b. j;S9^feL/cp"pff'e##iM{f ^ 

[0012] i^ff ^mm^tm-(D^<^^yhK. mmAmmmnx^mMir 

[0013] *fc. ^(Dmmxi^^ mmm^mmm(Di^mK:hio^xmt^^^o McW^mia^. 

[0014] ^(D^Bj-ef*. i^«{iij-c% ^yu—J>>\H(D^mit'^im}t^ir^{i^fj:<th^° 

iy^mm^^m<^m*t\.xMi^.mmmmmmmti.xm^^iv5^^-j>^mfm 
.yu-j>.^mmti^'^mm'B-t^mwmm^m-'<D^<^^yhKm^7^A^xmm 
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[0015] :L(DmmKxtiit. mmmmmmm^^<^iyhKm^T2<A,x-mmir:6tthK^ # 

nxh.'t(D^mim^(D^mm^Mmy'—i^l-±^<^iyhn::^ir^^tf£<^m^ 

thK.mimtif'mmAmmmm:d^hm-M,i^M^^t:d^x^^o 
[0016] ^(Dx^ ic^ ^<^^yhti::^(Dm^ms.(Dm^ ^^<^iyhmmmx\ y T/ViS^-r-^(D^sb 

\.x^^hmmi^^^im^^m^^n^^x<Dmm^m^mmi-^o mimm(7)vtm^^ 
mMm^m\^^m^ia-±. ^m^^iy^T\H(Dwm^<^iyhmi^m'^L-x. (^^^<^iyh 
^^mi.xi!}^hmmi^'^^m^y!)m^^ti^'tx(Dmmmmi'tmMir^ii%)^^--:^ 
w<^yhti^:dm^i^xhmmK^mit'^M)t^T'-^^mm'i^x. p"p«^Mb»^^/i 
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[0017] mim^it'B-^'^^^^^iyhKmmv^ ^<^iyhmmmi'^x^xmmir^mitMo 

mi3m8^(Dm^m'^^m.m24(DMci^mmmmm.m^Birmo 

mn}^(DmmKx^^^m^-mmmm:ioo-2(Dm-mmmm^^irmo 

mm^(Dmm \cx^^^m^^iwmm2oo - 2(Dmnm)^m^^irmo 

m2o-]^<DmmKx^^^m'^^mmm2oo-3(Dmmm^M^^irmo 
m2i-\^(Dmmi^x^^^m'^^mmm2oo-4(Dmmmmm^^irmo 

m22-]^(DmmKx^^^m'^^mmm2oo-5(Dmmm0.im7^irmo 
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m28]^mmm4oo<Dmmm^m^^irmo 
m29mi7\^x-^^y<^yh^m^m^(Diy:^TJ>>m^m^^irmo 

Voice over mcx^^^mmi^:^'Tj>>K^<DmM^MmL-f^m'B-i^^\^^xmmir^ 
o *fc. mmnm^miir^f:iii>. m\mm^mK.^m^^^. m^^mm^ir^^m^ 
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immmii 

^^m^mmmmioo mi^<Dmmm2tM}^^) <Dmmmmi\^m7K^ 
^ft#i 

[0019] W:^^?l^^-^fb§l3112-C«. -^^flX.}*. ITU-T(D:^^;Jf -^^bZ^^-e^^G. 711 ( 
U -law PCM^fc}*A-law PCM;^^) ^JgfflbTA;'7#^fi-^^W^#-^^- 
^mi-§ (:^^5^:7°S2)o >fe5b\ G. 7iii^>(.^(Dt^2p;^^^. #^2p(^^^^^^{b;^ 

m^^^nYWir^ i:^'Tyys3h)o ^(DzimfP^^v— i>.*<Di^>'://^m(^mt-^ 
(Di^>':7'y^i/M^#:^58kHz-e:7l/— A:ft:a5205y#(D#'^{*i60)-e^LT5F;^ 
m^^ofde ( 1 i^>^:7Vpfefc«9 (D/-?!7(D^;^IS) ^/^r7^^-r#i5: A^b-C^iJ^ bT 
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[0022] ^<^^yvmm^ii^x-<D^ ^<^-yY(Dmm^\^miiK^iro —m^^^^^yvn.-^^y^ 
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1 i^^m^ti^o '^^m'^&^^n'^ihvfz.n'^'T-^i^y'-^mm2iz^m:^ti 

:t^iya>^mi^iiOP41h(D4^(Dmi^OPl, OP2, OP3^t;?OP4t;i#l^Wb-f o 
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Kit. ^^m'^mM^W'^^tvfcW'^t. tv^, ^^^^(^^^(Dmmmn. mm 

mmmmmmt^^^yy'rmmn^i'i^^x-h^o fcfcb. sxri-immmmmmt 
[0024] ^m\-^fc^^^<^yuc^~tti^^nm^m^^w^iti.fcw^it.^^^<^yh 

^bTv>/cev>:7w— i.-c«. W:^^^°^5'h«-^^2i3(Dm;0ft-^:i5^#^-r5^^2i4 
^iiCTm;^«^^2i5l;i#^#^i!LTt±i:;f7$;h.§(>^v"5/:/S36)o 

^<yyrmAm^^\^2l6Xl~i.^mvfc^^y<^yhK^'^n^^<y^rmmW'^ 

r w-Qh^^^-yvmwM 113 \cmh^^, ^^m^^-yyr'^mimmmMm\tm.(r>m 
[0025] ^m\AzM^^<^yVK-^^f\^^mmmmmmt. t^^^mmu2nxmm 

^'ft^V:7ra»^j^gp2l8«. ^ft^^iy:7T2l2l;i#^$tv-CV>:5-^-^^5/b(^:7w 

^{^^ ^itxV:7T212tC:7W— i^n+1, n+2, n+3(DWMt^#^(^^-^<5^5/h^5 

G>tL§o f^^. Hztc^-ra^ftismioo^. Ei8(i^-r^ft^g2oo^s;t:g5:icig^-^ 
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[0026] ^^m^mmmmioo(Di^^ii7i^^ mmmi7^Wi^mmir^fc}^(Dm 

imLmh^h2-D(D^<^vV^^im-^WM^^nx^(Dmn^^^^yV^^ 
ft^^5/:7T2l2;e)^^>«^(D^|ft>^g(Dji|g}c:^'?^5/h^5^^m$tt§;$s, U^m^fh^ 

m^u^mir^mtMK^^^^yvt,^^^^^M^K\t. ^<Dm^mM^<D\MMK. ^< 
m.mn^2i7(Dmtim\^mm^^o i^^^m.mm^2i7\z.^\ir^^<^yh'^::^^> 

^m^^yyT^mn22i^^^m^^y'7r2i2\zMm^fif'^\t^<^yv^mm\^. -7 
y(j>.:^^-^^i;)m^(o)^<^^yv^nm'r^ (^^5^:/s25)o ^(onm(o^^^'7u-j>. 

:71/— j^n+l, '7U—J>.n+2t^W^l.Xn:^\^Xy^y—J>.n+3f)^ny.Xfl. 

^n^i\i\^f^nmt. %m^'^^m^m^^222xm-B-^ti(:^'Ty^s26)^:7u 
—j»n+i(D^^m'^^mmhth:5o ^hic^m^<yyri^m^22uc^\^^x^m 

^^^yyT2l2\::^m^thti^<-^yh<D^^^ib. n^:7u—M.n(D^^mm^M}^-i-^ 
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[0028] mrnvfcx^ mmmmmmm (mMmfj:^4J>>y^^>>^) ^^^-^^^yhKi^ua^^tix 

o 

[0029] ^(D^^^yV^mX^^*^n\t (;^7"5^:7°S28) , ^^$tvfcf>^:7U— ArKZ)^^ 

^m^(D}i°^y^mmt^<':'mm\^m^-^M:^'T^y^s2Q) . m^m^^mn22A\z. 
Kx^^-D^^hfj:nni^mti^^^^yyr225<Dmti^^m'^u\i'y'^^m^226 

[0030] n^m'B'^m^224(Dmi¥-c?^—i^^mi2{c^ mmmmw^i^mis^c^ir, -7^— 
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[0031] ^(DmMmxnyu—M.n+ 1UBX\ ^m^<yyT212\HiClE'^\C^mX^ 

^^yh^^^mx^fcm^ia^^u-j>.n+2(Dm'^) ^^^^I'^y^mmtMf^^ir^m'^m. 
n^^m'omu^^\^^^nmw^\!>52x\i°y^mmm^L(Dmn^^m'oMvxi:7u— 
j»A(D^mo-2^i'^mir^i^'Tyy's32)o ^(Dt^^ mmm±x^M<D^^^m 
^x^ir^f:i)i>^^j^(Dm^m^^\^i)mmm(DM<D\^^x^^^ticmMir^o 

Mxixmvxhxw 

m-;b^^m^nf'^<^^yU^^:^xmirfilt(:^'ry:fS41) . -^<Z)Mi!jW#^m^LT 
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(^^J1^10A2^. EraiOB2, 10C2, 10D2(75j;5{ili^«9MbT^?1^10-2^#^i- 

l/-An+2;05ESl-SftT*#fcJ^'^(D^^|R]#^?i^^if(D-r^-v?^^i-o 
-^(i, :71/— An+2(DWMt-^;?»^^ltV^^?1^13A^^«9mb. ^^1^:71/— 
An+2{ftijy6^^)y'l/— AnC0:71/— i^n-l{B!j(c:fR]oTKr^l3B, 13C, 

13Ftm^Mir^tl^X<}Xyu—M>n(D^W^nno-2^n^, 

[0033] /^:}o. ##fFJcmi l^^ir:}fm(Dmm ^xmsxm^tiX^ t^. 

}f-ef*|l|5^^#J;im/^«9|2ra^^{tT^#Kt*P# (Overlap add. OLA) ^fT5(^:55 

, m5<Dmm^^^m\^fc:^^xMm.x^^o 

^j^l0-lt^j^l0-2ia-i. mi3K^irX^icmW^53tmW^54K^\^X 
^ti^tim^WltW2timW-^ti. lJWW^55K^\^Xl}aW^in^Myntfj:^ 

^yZf S34)o m^WltW2l^^n^fl,lX2lzir^mm^\::^nfc:fj^i:t. mMlO-1 

tm^io-2<D rfi^^j (^s<5v ^-cm^^^la556-e-etl.^^tLm^wl^w2^^ 
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[0034] mi : W.m(Dyu--J>.n- l'(:li^<^yh^::^-^>^±\^Xish'T. yu—J>.nX-^<^iyh 

WM^'^—J^n+lh^^'^yVn:^. ^\Z.llk(D-7]y—J>.n+2X\±^<'^yVn:^ 
mm.\ f*ii:tu(0:7ix— ^n- l-h^hm\^%W^^m^i:.<>xnhfvkMl^lO-l(D\^ 

tLfcttf. ^^(OmM'7U—J>.n-ltn+2f)^h^^m^'^^m^X.'?t'r^'7U—J^n-^ 
(50^, iMi-Cv^^^^/hn;^, :7w— i^n+l-e^ix-^<^5^^^>^;^s^^L^^;6^ofcJ^'a• 
^^^W^'ft-^^^^bJ;5^-r^:7i/-An^-e(D rgggij ;0S3 : ix^^fz.}5b. mmm: 

B L N 

A ni:S.t/ A n2:d^^m:\Bi^56aRXf56hXtj'W^ti^o ^tLt>0^ A nli: A 
n2;e»Sfp[ilg§56c-e;(jP#$tl.^o i(0;(jP#fBt^J;«9^An2^|^#IgIj^56d-eSiJ#bT 
m\^^^^^10-liCMir^M^Wl= An2/( Anl+ An2)^^fe6o 

'rSM^W2 =Anl/(Anl+An2) ^^J6§o 
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[0036] mm<Dmx-i-i^ mi^^^W^^io-KD^^^y'/u.^^ ^^\H^^W^Mio-2 

mi^(Dmmn^<^yyTnmtim^mmmmn(Dmm^-^\^^xtm'r^o 
[0037] mmm=mmnm^^mn^(D\<-D-rh\.fz.yu-j>.t-m\^mm'r^i)^<D'r 

^<^^yY^^m\^xt^hmm\^^^m^t^n^^fi^ip.x(Dmm m^mm) 
(DnuxM^u—j^^7^<D^<^^yYi!)mw.^fix\ ^^^^t\ ^omm^^mm^h^nwi 
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^^^^tfj:<. mmmmm<D^j}^^m:ki^ir^^t7!)'^x^^o ^i:^. m^m^m^< 

m^iM^m^<y:7r(D^<^yhwmy^—j^^^r(Dmmm{^m'^i.xhx\ \ ^tc 

^^^y:7r^mxv)hi^2^u—jm&{i^^\^^mmmiz.mmir^:^mh^x.hti^o 
[0039] '^mw^Mtvxi-i\i°y^mM(D^xhx\\ ^(Dm^i-i.m7^(D^<uMii4h. m 

112. m8^(D^^y<>^^yhm^^213. m9^(D::^T 

Wm*^-^<b§|5115. |g8cti(DW^#m*m-^§|5223. m9^(Dy^'Tiy>^S4. M 
[0040] ^^m-B-(D^)^K^\^ ^T. m^(D^<^yh^^lEm^^is^tl. :7U—M,n(DU<^y 

(Dyu—M.(D^mm'B-tvxi~im\^^^w&n^(7)^^. iE'M{^^m^tifcmm(D:7 
u—j>,<D^mm'^i^ML-x\^. ms\^^^m^<D^^m\^^^^tti.xhx\^\ 
m7K^i.f:i^mm^mmmmioo. m8ic^vf:i^mm^^mmm2ooit^ti 
^ti=ii^}^°^-^i^^mm^^xh^\^\ ^<Dm^\i^ m9\z.^\^f::.^<^^yvmm:fo 
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mm&.^(Dmn.-^m\^xmmm:um^^:f3m^mm^^o ^^m^tmti: 

^(Dn^yu-j>.(D^^:}jmt\.xn.^ ^mmwLm^^^m■^:^m^^m^h^^ 
hfh^^^i^hx^:^. m^\t. mhm^fs:ijmh\.xu^ ^mm^n)^^'f-^t\.x^ # 

u—j^.cD^f^ti'i. mco^<^^yhxmhthfcm^yi^—j>'tm\:^yi^—M><D^mit'^ 

017}*. ^^m^mmmmioo-2(Dmmm^m^^L-x\^^o m7(D^^m^ 

mmmmioot(Dm\^ ^f*. y<iyyTmmn'^^t^\^ 1 1 9(Dft^«9 t^tt 1 3 1 

x^iirM^mmi^. mmm^^mm^Mft^r-^i^m^i-^mx^^o s^i 
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